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Emergency Spill Response Plan, Coleman Oil Wenatachee [ ] Facility, 3 East 
Chehalis Street, Wenatchee, Washington 









These sites are located sufficiently lateral to the property that released contaminants following 
the hydrological gradient would not intercept the property, and they are located at such distance 
from the subject property that the probability of environmental impact to the site by released 
contaminants is negligible.  
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Graben, Washington
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MAJOR DIVISIONS SYMBOLS TYPICAL NAMES

GW

GP

GM

GC

SP

SM

SC

ML

CL

OL

MH

CH

OH

Pt

SANDS

SILTS & CLAYS

Liquid Limit*

SILTS & CLAYS

Liquid Limit*

GRAVELS
more than 50% coarse
fraction > no.4 sieve

less than 50% coarse
fraction > no.4 sieve

C
O

A
R

S
E

 G
R

A
IN

E
D

 S
O

IL
S

FI
N

E
D

 G
R

A
IN

E
D

 S
O

IL
S

(m
or

e 
th

an
 1

/2
 o

f s
oi

l
>N

o.
 2

00
 s

ie
ve

 s
iz

e)
(m

or
e 

th
an

 1
/2

 o
f s

oi
l

< 
N

o.
 2

00
 s

ie
ve

 s
iz

e)

HIGHLY ORGANIC SOILS

BORING LOG SYMBOLS

less than 50%

greater than 50%

GUIDE TO BOREHOLE LOGS

SW

Well-graded gravels or gravel-sand mixtures, little to no fines.

Poorly-graded gravels or gravel-sand mixtures, little to no
fines.

Silty gravels, gravel-sand-silt mixtures.

Clayey gravels or gravel-sand-clay mixtures

Well-sorted sands or gravelly sands, little to no fines.

Poorly-sorted sands or gravelly sands, little to no fines.

Silty sands, sand-silt mixtures.

Clayey sands, sand-clay mixtures.

Inorganic silts and very fine sands, silty or clayey fine sands
or clayey silts with slight plasticity.
Inorganic clays of low to medium plasticity, gravelly clays,
sandy or silty clays, lean clays.

Organic silts and organic silty clays of low plasticity.

Inorganic silts, micaceous or diatomaceous fine sand or silty
soils, elastic silts.

Inorganic clays of high plasticity, fat clays.

Organic clays of medium to high plasticity, organic silty clay,
organic silts.

Peat or other highly organic soils.

Asphalt

Conc

Asph

Concrete

SAMPLE LOCATION
SAMPLE INTERVAL
SAMPLE RECOVERY

GROUNDWATER, FIRST OBSERVED

SAMPLE TYPES:
SS  -  Split Spoon
G   -  Grab
ST  -  Shelby Tube
GS  -  Geoprobe Sampler

SHEEN TYPES:
NS  -  No Sheen observed
SS  -  Slight Sheen observed (Spotty coverage of
sheen pan, no iridescence)
MS  -  Moderate Sheen (full coverage of sheen pan,
no iridescence) pan, iridescent)
HS  -  Heavy Sheen (full coverage of sheen

PERCENTAGES:
Trace - Particles are present but estimated to be less than 5% Few  -
5 to 10%
Little  -  15 to 25%
Some  -  30 to 45%
Mostly  -  50 to 100%

SAMPLE PLASTICITY (FINE-GRAINED SOILS):
Nonplastic  -  Cannot be rolled at any moisture content
Low  -  Barely rolled, lump cannot be formed when drier than

plastic limit
Medium  -  Easily rolled, lump crumbles when drier than plastic limit
High  -  Easily rolled yet takes considerable time to  reach the

plastic limit, molded shape can be formed without
crumbling when drier than the  plastic limit

PARTICLE SIZE RANGE (COARSE-GRAINED SOILS):
Gravel - Fine, Coarse
Sand - Fine, Medium, Coarse

SAMPLE MOISTURE:
Dry  -  No moisture, dry to touch
Moist  -  Damp but no visible moisture
Wet  -  Visible free water **Based on Unified Soil Classification System and ASTM Standard D2487 and D2488

* Liquid Limit represents the moisture content (in percent) of a soil at which point the soil no
longer behaves like a plastic and starts to behave like a liquid.

Mudstone

Siltstone

Mud

SiltS

SandstoneSandS



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

SAND (SP) with gravel, yellowish brown (10yr
7/4), fine grained, 5-15% low plastic fines, up to
15% sub-rounded gravels up to 2.5", no
odor/sheen, dry.

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS

HC01

D
E
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TH
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T.

)

S
Y

M
B

O
L

B
LO

W
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O
U

N
TS

FI
R

S
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W
A

TE
R

SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION:
GROUND SURFACE ELEVATION:
COORDINATES: 153118.1557
COORDINATES: 1771783.523  

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-28-18

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

P
ID

LOCATION MAP

N

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER:

HC01-10

0.9

395

5.0

0.3

NOTE: Poor recovery from 5-10' bgs. Cobble stuck
in shoe, similar to material seen at surface to 5'
bgs.

1.0

21.3

GRAVELLY SAND (SP), gray (7.5B 5/1), fine
grained, 20% sub-rounded gravels up to 3", <5%
low plastic fines, moderate petroleum odor with
sheen, damp.
SILT (ML) with sand, brown (7.5Y 7/2),
low-moderate plasticity, <20% fine sand, trace
amounts of gravels <1/4", no odor/sheen, hard and
dense, dry.
No recovery from 15-17' bgs; Chumstick
formation at 17' bgs.

SILTSTONE, light brown (10Y 6/3), soft, 15-20%
fine sand in matrix, planar fracture, scattered
organic laminations and muscovite.

SANDSTONE, light gray (10PB 6/1), weakly
cemented, massive, medium grained sandstone
with predominately feldspar and quartz grains.

SILTSTONE, light brown (10Y 6/3), soft, 15-20%
fine sand in matrix, planar fracture, scattered
organic laminations and muscovite.

SANDSTONE, light gray (10PB 6/1), weakly
cemented, massive, medium grained with
predominately feldspar and quartz grains.

SILTSTONE, light brown (10Y 6/3), soft, 15-20%
fine sand in matrix, planar fracture, scattered
organic laminations and muscovite.

SANDSTONE, light gray (2.5Y, 7/1), fine grained
ashy matrix.

HC01-4.5

HC01-15

HC01-22

HC01-34

0.3

0.1

0.1

0.2

0.3

0.1

0.1

1.9

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

50

0 - 50

SILTSTONE, light brown (10Y 6/3), soft, 15-20%
fine sand in matrix, planar fracture, scattered
organic laminations and muscovite.

MUDSTONE, softer blackish brown (10PB 4/1),
laminated, no odor/sheen, dry.



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION:
GROUND SURFACE ELEVATION:
COORDINATES: 153118.1557
COORDINATES: 1771783.523  

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-28-18

P
ID

LOCATION MAP

N

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER:

0.3

0.2

0.3

0.0

0.7

SANDSTONE, light gray (2.5Y, 7/1), fine grained
sand in ashy matrix.

MUDSTONE, blackish brown (10PB 4/1), soft,
waxy score, clay rich matrix with, very fine sand
grain inclusions, weak to moderate cementation,
commonly exhibits planer fractures, laminated, no
odor/sheen, dry.

SANDSTONE, gray (10PB, 5/1), slightly hard,
irregular fracture, medium grained sand,
sub-angular, no odor/sheen.

NOTE: Dark brown mudstone interbedding
between 46-50' bgs.

BOTTOM OF BORING AT 50' B.G.S.

Boring backfilled with hydrated bentonite upon
completion.

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

50

0 - 50

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION:
GROUND SURFACE ELEVATION:
COORDINATES: 153060.1732
COORDINATES: 1771815.796 

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-28-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

Boring backfilled with hydrated bentonite upon
completion.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER:

HC02-10

0.6

0.1

0.0

9.0

0.9

No recovery 0-2' bgs.

SAND (SP) with gravel, yellowish brown (7.5YR
5/2), fine, 10-15% low plastic fines, 5-15%
subrounded gravels up to 1.5" in diameter, no
odor/sheen, dry.

NOTE: Large boulder at 5' bgs.

SILT (ML) with gravel, brown (7.5Y 6/2),
low-moderate plasticity, 15% subangular gravels
<3/4" in diameter, no odor/sheen.

SILTY SAND (SM), brown, 30% low plastic fines,
10% subrounded gravels up to 2.5" in diameter, no
odor/sheen, damp.

MUDSTONE, blackish brown (10PB 4/1),
laminated, no odor/sheen, dry. Chumstick
Formation at 12.5' bgs.

NOTE: Color change at 23' bgs from brown to gray
(10PB 6/1), becomes slightly harder, less crumbly.
SANDSTONE, gray (10PB, 5/1), well cemented,
medium grained, sub-angular, no odor/sheen.

HC02-15

HC02-22

1.0

2.2

0.7

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

35

0 - 35

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 657.54
GROUND SURFACE ELEVATION: 658.15
COORDINATES: 152725.8422
COORDINATES: 1771912.691  

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-03-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 20' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU613

MW1S-10

0.0

0.1

0.1

0.0

0.2

0.2

0.0

0.1

SAND (SP), brown, fine, 5% low plastic fines, 15%
subrounded gravels up to 1/2" in diameter, no
odor/sheen, damp.

SILT (ML) with gravel, dark brown, low plasticity,
25% rounded gravels up to 2" in diameter, 10%
fine sand, no odor/sheen.

SILTY SAND (SM) with gravel, brown, 20% low
plastic fines, 30% rounded gravels up to 2" in
diameter, no odor/sheen, dry.

SAND (SP) with gravel, brown, fine, 5% low
plastic fines, 15% rounded gravels up to 2" in
diameter, no odor/sheen, moist.

NOTE: Locally increased silt and gravel at 11.5'
bgs, with brown color.

NOTE: Chumstick Formation at 13.5'
bgs.

MW1S-20

MUDSTONE, dark brown, soft, waxy, friable, no
odor/sheen.

SANDSTONE, gray, soft to hard, predominately
medium grained sand, quartz and feldspar with
muscovite, gritty, clean with <10% fines, no
odor/sheen.

0.1

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

20.60
20.37 - 20.60
5.37 - 20.37
0 - 5.37

4 - 20.60
1 - 4
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
9 50lbs bag

2 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 658.17
GROUND SURFACE ELEVATION: 658.53
COORDINATES: 152676.185
COORDINATES: 1771813.525  

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-03-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 20' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU612

MW3S-10

0.0

0.1

91

0.4

0.0

0.1

GRAVELLY SAND (SP), brown (10YR 4/4), fine,
10% low plastic fines, 40% subrounded gravels up
to 3" in diameter, no odor/sheen, damp.

MW3S-15

MW3S-20

SILTY SAND (SM), reddish brown, fine grained
sand, 20% low plastic fines, no odor/sheen, dry.

SILTY SAND (SM), brown/gray (10YR 6/2), 30%
low plastic fines, trace gravels, faint petroleum
odor, damp.

SAND (SP) with silt, brown/gray (10YR 6/2), fine
grained sand, 10% low plastic fines, trace gravels
up to 1/2" in diameter, no odor/sheen, damp.

SAND (SP) with gravel, brown, fine, 5% low
plastic fines, 30% rounded gravels up to 2" in
diameter, no odor/sheen, dry.

SILTY GRAVEL (GM), brown (10YR 4/4), rounded
gravels up to 2" in diameter, 20% low plastic fines,
15% fine grained sand, no odor/sheen, damp.

MUDSTONE, dark brown (10YR 3/1), soft, waxy,
friable, no odor/sheen. Chumstick
Formation at 18' bgs. 0.4

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

19.66
19.43 - 19.66
4.43 - 19.43
0 - 4.43

3 - 19.66
1 - 3
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
9 50lbs bag

2 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 658.27
GROUND SURFACE ELEVATION: 658.61
COORDINATES: 152605.3461
COORDINATES: 1771860.885

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-02-18

P
ID

LOCATION MAP

N

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU611

MW12-10

0.1

0.1

0.5

0.0

0.0

0.0

0.1

BOTTOM OF BORING AT 20' B.G.S.

GRAVELLY SAND (SP), brown (10YR 6/2), fine,
5% low plastic fines, 40% subrounded to
subangular gravels and cobbles up to 4" in
diameter, no odor/sheen, dry.

SILTY GRAVEL (GM), brown (10YR 4/4), rounded
gravels up to 2" in diameter, 25% low plastic fines,
25% fine grained sand, no odor/sheen, damp.

SANDSTONE, light brownish gray, soft, breaks on
laminate planes, fine sand matrix, cemented, no
odor/sheen.Chumstick Formation at 6.5'
bgs.

NOTE: Weakly cemented from 11-13' bgs,
abundant organic material and moscovite present
in lenses.

MUDSTONE, soft, waxy score, clay rich matrix
with very fine sand grain inclusions, weak to
moderate cementation, commonly exhibits planer
fractures, laminated, no odor/sheen, dry.

NOTE: Very dense from 19-20' bgs.

MW12-20 0.0

0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

19.52
19.29 - 19.52
4.29 - 19.29
0 - 4.29

3.5 - 19.52
1 - 3.5
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
9 50lbs bag

3 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
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BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 657.04
GROUND SURFACE ELEVATION: 657.38
COORDINATES: 152759.753
COORDINATES: 1771780.939

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-29-18

P
ID

LOCATION MAP

N

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU609

MW13-5 468

627

1,147

1,271

0.2

5.4

50

SILT (ML), brown, low plasticity, 10% rounded
gravels up to 2/3" in diameter, 5% fine sand,
decaying organic odor, no sheen, damp.

GRAVELLY SAND (SP), gray, fine, 15% low
plastic fines, 30% rounded gravels and cobbles up
to 3.5", strong petroleum odor at 3.5', damp.

NOTE: Very strong odor and very slight sheen at 8'
bgs, increasing silt content to 20%, decreasing
gravel/cobble content to 25%, up to 6" in size.

NOTE:  Increasing silt content to 25%, decreasing
gravel content to 10% at 10' bgs, bedrock
encountered at 12' bgs. Chumstick
Formation at 12' bgs.

MUDSTONE, blackish brown, soft, friable, no
odor/sheen.

NOTE: Color change to brownish gray at 21.5' bgs.
Broken clasts in silt matrix.

NOTE: Dark gray and friable between 26-27' bgs.

SANDSTONE, light brownish gray, medium
grained, quartz, mica, hard and competent.

SANDSTONE, yellowish brown, soft, friable,
medium grained.

MW13-10

MW13-12

SANDSTONE, hard, competent at 28.5' bgs.

MUDSTONE, ashy matrix, fine between 29-30'
bgs.

NOTE: Light gray, soft, predominately silt with fine
sand interbeds, waxy, occasionally blackish brown
and friable, no odor/sheen.

MW13-21

MW13-35

0.2

0.2

0.0

0.3

0.0

0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

19.86
19.63 - 19.86
4.63 - 19.63
0 - 4.63

4 - 19.86
1 - 4
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
10 50lbs bag

11 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 657.3822
GROUND SURFACE ELEVATION:
COORDINATES: 152759.753
COORDINATES: 1771780.939

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-29-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 50' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU609

0.0

0.0

0.0

0.0

SILTSTONE, light gray, soft, predominately silt
with fine sand interbeds, waxy, occasionally
blackish brown and friable, no odor/sheen.

NOTE: Siltstone gradually becomes harder and
more competent, no odor/sheen.

MW13-45

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

19.86
19.63 - 19.86
4.63 - 19.63
0 - 4.63

4 - 19.86
1 - 4
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
10 50lbs bag

11 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

MUDSTONE, blackish brown (10PB 4/1), soft,
waxy score, clay rich matrix with, very fine sand
grain inclusions, weak to moderate cementation,
commonly exhibits planer fractures, laminated, no
odor/sheen, dry.



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 657.15
GROUND SURFACE ELEVATION: 657.59
COORDINATES: 152844.9561
COORDINATES: 1771729.149

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-30-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU610

MW14-10

0.2

0.4

1.3

136

1,492

8.1

0.1

1,357

SILT (ML) with gravel, brown, low plasticity, 5%
sand, 20% gravels up to 1" in diameter, no
odor/sheen, damp.

SILT (ML) with gravel, brown/gray, low plasticity,
5% sand, 20% gravels up to 1" in diameter, no
odor/sheen, dry.

NOTE: Becomes slightly cemented with
interbedded sand at 10' bgs.

SILT (ML), brown/gray, low plasticity, 5% sand,
20% gravels up to 1" in diameter, slight to
moderate odor/sheen, damp.

SAND (SP) with gravel, brown, fine to medium
grained sand, 5% low plastic fines, 15% gravels up
to 1" in diameter, no odor/sheen, damp.

SAND (SP/SM) with silt, brown/gray, medium
grained sand, 10% low plastic fines, trace gravels
up to 1/2" in diameter, slight to moderate
odor/sheen, damp.

SAND (SP), brown/gray (10YR 7/1), medium
grained sand, 10% low plastic fines, trace gravels
up to 1/2" in diameter, slight to moderate
odor/sheen, damp.

SILT (ML), brown/gray, low plasticity, 15% sand,
10% gravels up to 1" in diameter, no odor/sheen,
damp.
SAND (SP), medium grained sands, poorly to well
cemented, interbedded with silt, sandy interbeds
locally impacted with moderate petroleum odor.

SANDSTONE, light gray, hard, clean, medium
grained (subangular to angular). Chumstick
Formation at 17.5' bgs.

0.4

MW14-05

MW14-15

MUDSTONE, blackish brown (10YR 3/1), soft,
friable, fine sand inclusions, no odor/sheen.

NOTE: Volcanic ash observed between 27-28' bgs.

NOTE: Volcanic ash observed 30' bgs. Lighter
gray mudstone with fine sands, occasional poorly
cemented sandy interbedding.

MW14-35

0.0

0.0

0.0

0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

20.46
20.23 - 20.46
5.23 - 20.23
0 - 5.23

4 - 20.46
1 - 4
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
10 50lbs bag

3 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 654.99
GROUND SURFACE ELEVATION: 655.41
COORDINATES: 152877.9008
COORDINATES: 1771902.362

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-12-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU620

MW15-10

0.5

0.0

GRAVELLY SAND (SP), brown, fine to medium
grained sand, 5% low plastic fines, 15% gravels up
to 1" in diameter, no odor/sheen, damp.

NOTE: Soft sands with possible cobbles blocking
shoe. Larger cobbles at 8.5' bgs, up to 4" in
diameter.

NOTE: Poor recovery between 10-20' bgs.

NOTE: Driller stated formation increased in
hardness at 18' bgs.

GRAVELLY SAND (SP), brown, fine to medium
grained sand, 5% low plastic fines, 15% gravels up
to 1" in diameter, no odor/sheen, damp.

MW15-20

MW15-30

MUDSTONE, yellow gray, medium hard, no
odor/sheen. Chumstick Formation at
31.5' bgs.

0.0

0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

35.56
35.33 - 35.56
10.33 - 35.33
0 - 10.33

9 - 35.56
1 - 9
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
25', 0.010" slotting

Flat sump
30 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 656.93
GROUND SURFACE ELEVATION: 657.29
COORDINATES: 152954.1511
COORDINATES: 1771658.334

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-05-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 30' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU616

MW16-10
0.0

0.4

0.0

0.9

GRAVELLY SAND (SP), brown (10YR 5/2), fine to
medium grained sand, 5% low plastic fines, 25%
gravels and cobbles up to 4" in diameter, no
odor/sheen, dry.

NOTE: Poor recovery from 10-13' bgs.

Rock stuck in sampler core.

SANDY GRAVEL (GP), gray, rounded gravels and
cobbles up to 6" in diameter, 40% fine to medium
sand, no odor/sheen, moist.
MUDSTONE, dark brown (2.5YR 4/2), dense, high
clay content, waxy irregular fractures, common fine
sand interbeds, no odor/sheen. Chumstick
Formation at 14' bgs.

NOTE: Sandy layer between 21-22' bgs.

MW16-14

SANDSTONE, Dark bluish gray (10BG 5/1), fine
grained sand, increased hardness, well cemented,
gritty, no odor/sheen.

MW16-25

0.0

0.1

0.2

0.1

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

29.51
29.28 - 29.51
9.28 - 29.28
0 - 9.28

8 - 29.51
1 - 8
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
20', 0.010" slotting

Flat sump
14 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 655.55
GROUND SURFACE ELEVATION: 655.89
COORDINATES: 152985.2129
COORDINATES: 1771733.869

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-04-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU614

MW17-10

0.3

0.1

350

412

16.9

SAND (SP/SM) with silt, brown, fine grained
sand, 10% low plastic fines, 10% gravels, no
odor/sheen, damp.

SANDY GRAVEL (GP), gray (10YR 5/3), rounded
gravels and cobbles up to 4" in diameter, 30% fine
to medium sand, 5% low plastic fines, no
odor/sheen, moist.

NOTE: Boulder encountered between 5-7' bgs.

NOTE: Cobble size reduces to up to 3" in diameter
at 7' bgs.

GRAVELLY SAND (SP), gray (SPB 5/1), medium
to coarse grained sand, 5% low plastic fines, 40%
gravels up to 1" in diameter, moderate to strong
sweet petroleum odor, heavy sheen, moist.

MUDSTONE, dark brown, soft to hard, common
sandy consolidated interbedding, no odor/sheen,
moist. Chumstick Formation at 18'
bgs.

SANDSTONE, gray, fine grained sand with silty
matrix, medium hardness, massive, stepped
fracture, petroleum staining with faint odor
observed on fracture surfaces, no contamination
away from fractures.

SANDSTONE, gray, fine grained sand with silty
matrix, medium hardness, massive, stepped
fracture, no indications of contamination.

MUDSTONE, dark brown, soft to hard, common
sandy consolidated interbedding, no odor/sheen,
moist.

MW17-15

MW17-17

MW17-20

MW17-25

MW17-30 2.1

0.4

300

20.7

905

1,261

0.2

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

29.75
29.52 - 29.75
9.52 - 29.52
0 - 9.52

8 - 29.75
1 - 8
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
20', 0.010" slotting

Flat sump
14 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 654.51
GROUND SURFACE ELEVATION: 655.95
COORDINATES: 153060.82
COORDINATES: 1771816.04

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-11-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU619

MW18-10

0.1

0.1

0.0

0.0

0.1

0.0

SILT (ML), brown, low to moderate plasticity, 5%
sand, 5% rounded gravels up to 2.5" in diameter,
no odor/sheen, damp.

NOTE: Gravel content increases to 15% between
4.5-8.5' bgs, becoming Gravelly Silt.

SAND (SP/SM) with silt, brown. fine grained
sand, 10% subrounded to subangular gravels and
cobbles up to 3" in diameter, 10% low plastic fines,
no odor/sheen, dry.

NOTE: Cobbles at 10' bgs.

NOTE: Increased gravel and cobbles, locally at 18'
bgs.

MUDSTONE, light yellow gray with interbeds of
dark brown, soft sandy mudstone, Chumstick
Formation at 26' bgs.

MUDSTONE, dark brown, soft to hard, common
sandy consolidated interbedding, no odor/sheen,
moist.

SANDSTONE, light yellow gray, friable, medium to
coarse grained sand, well sorted, no odor/sheen.

MW18-15

MW18-25

MW18-35

0.1

0.0

0.0

0.1

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

36.09
35.86 - 36.09
15.86 - 35.86
0 - 15.86

13 - 36.09
1 - 13
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
20', 0.010" slotting

Flat sump
14 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS

MW19
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 653.31
GROUND SURFACE ELEVATION: 653.72
COORDINATES: 153075.4649
COORDINATES: 1771773.624

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-05-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU615

MW19-10

0.1

0.0

2.2

303

0.0
GRAVELLY SAND (SP), brown (10YR 5/2), fine
grained sand, 5% low plastic fines, 10% gravels
and cobbles up to 4" in diameter, no odor/sheen,
dry.

NOTE: No recovery from 0-3' bgs.

NOTE: No recovery from 10-13' bgs.

SANDY GRAVEL (GP), gray, rounded to
subrounded gravels and cobbles up to 6", 15%
coarse sand, no odor/sheen, damp.

SAND (SP), brown (10YR 6/6), fine grained sand,
10% low plastic fines, strong odor, moderate
sheen, medium grained sand, with trace fines lens
from 16-16.5' bgs.

MUDSTONE, soft, competent, high clay content,
common organic binding, rare sandy interbedding,
waxy, Chumstick Formation at 20.5'
bgs.
NOTE: 3" sandy seam with slight petroleum odor
at 25' bgs.

SANDSTONE, light gray, hard, gritty, medium
grained sand, rare organic banding.

NOTE: Shale interbed between 33.5-34.5' bgs.

NOTE: No recovery from 30-31' bgs.

SILTY SAND (SM), brown (10YR 7/4), fine grained
sand, 40% low plastic fines, moderate petroleum
odor, damp.
SAND (SP/SM) with silt, brown (10YR 6/6), fine
grained sand, 10% low plastic fines, moderate
petroleum odor, moderate sheen, clean sand lens
from 18-18.5' bgs.
SILTY SAND (SM), brown (10YR 7/4), fine grained
sand, 40% low plastic fines, moderate petroleum
odor, damp.

MW19-18

MW19-25

MW19-30

551

512

12

18

151

0.5

0.0

0.0

0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

31.89
31.66 - 31.89
11.66 - 31.66
0 - 11.66

10 - 31.89
1 - 10
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
20', 0.010" slotting

Flat sump
9 50lbs bag

2 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 650.85
GROUND SURFACE ELEVATION: 651.37
COORDINATES: 153137.3464
COORDINATES: 1771740.168

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-10-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 30' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU618

MW20-10

0.1

0.1

0.1

77.8

0.0

15

GRAVELLY SAND (SP), brown (10YR 5/2), fine
grained sand, 5% low plastic fines, 15%
subangular gravels and cobbles up to 1.5", no
odor/sheen, dry.

NOTE: Concrete fill observed between 2.5-3.5'
bgs.

NOTE: Becoming Gravelly Sand with silt (SP/SM)

SANDY GRAVEL (GP), gray, rounded gravels and
cobbles up to 3", 35% medium sand, no
odor/sheen, moist.

MUDSTONE, dark brown, soft, clay rich, planar
fractures, very faint odor, no sheen, moist.
Chumstick Formation at 14' bgs.

NOTE: Sandy lenses within mudstone occupied
with organic odor, gray staining, no sheen.

NOTE: Stained fractures in mudstone at 25' bgs.

SANDSTONE, light yellow gray, friable, medium to
coarse grained sand, well sorted, no odor/sheen.

Granite boulder in shoe between 5-7' bgs.

MW20-15

MW20-23.5

MW20-26

0.0

63.2

297

0.6

0.1

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

30.02
29.79 - 30.02
9.79 - 29.79
0 - 9.79

8 - 30.02
1 - 8
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
20', 0.010" slotting

Flat sump
13 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 643.88
GROUND SURFACE ELEVATION: 644.31
COORDINATES: 153293.4187
COORDINATES: 1771701.03

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-09-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 35' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU617

MW21-10 0.1

0.0

0.2

0.0

0.1

Rock stuck in core barrel, medium sand observed
around 5" cobble stuck in core barrel.

SAND (SP), brown (10YR 5/2), fill sand, very
clean, 5% sub-angular gravel, rare cobbles up to
3" in diameter, no odor/sheen, dry.

NOTE: Increased (to 10%) rounded gravels up to
2" in diameter at 10.5' bgs.

NOTE: Possible asphaltic fill, stained black, no
petroleum odor encountered at 14' bgs.

NOTE: Fine grained material content increases to
10%, sub-rounded gravels up to 2" in diameter,
becoming Sand with silt (SP/SM).

SILT (ML), brown, low to moderate plasticity, 5%
sand, 5% rounded gravels up to 2.5" in diameter,
no odor/sheen, damp.
SILTSTONE, light yellow gray with interbeds of
dark brown, soft sandy mudstone, Chumstick
Formation at 23' bgs. Gray staining
between 24.5-27.5' bgs, light odor, staining is more
pronounced along bedding planes, becomes
slightly cemented by 25' bgs.

MUDSTONE, dark blackish brown, soft, friable,
planar fracturing, waxy, clay rich, no odor/sheen.

SANDSTONE, light gray to yellow, soft, gritty with
silt/mudstone matrix consolidation, no odor/sheen
observed below 27.5' bgs.

MW21-25

MW21-32

0.0

0.0

54.9

205

9.1

1.5

0.3

0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

32.53
32.30 - 32.53
12.30 - 32.30
0 - 12.30

11 - 32.53
1 - 11
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
20', 0.010" slotting

Flat sump
14 50lbs bag

5 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 641.85
GROUND SURFACE ELEVATION: 642.17
COORDINATES: 153375.5679
COORDINATES: 1771666.283

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-13-18

P
ID

LOCATION MAP

N

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU621

MW22-15

0.1

0.1

0.0

0.0

Rock stuck in core barrel, no recovery.

Rock stuck in core barrel, poor recovery.

GRAVELLY SAND (SP/SM) with silt, brown, fine
grained sand, 10% low plastic fines, 10% rounded
gravels less than 1", no odor/sheen, dry.

GRAVELLY SAND (SP/SM) with silt, brown/gray,
fine to medium grained sand, 10% low plastic
fines, 35% rounded gravels and cobbles up to 6" in
diameter, no odor/sheen, moist.

NOTE: Possible burn debris between 19.5-25' bgs,
reddish brick debris, very light weight, black burned
debris with wood and building material fill.

NOTE: Free product, resembling black oil in
sampler at 31.5' bgs.

MW22-25 0.0

153

279

MW22-30

CLAY (possible bentonite), light bluish gray,
gummy, sticky, fill material.

GRAVELLY SAND (SP/SM) with silt, brown/gray,
fine to medium grained sand, 10% low plastic
fines, 35% rounded gravels and cobbles up to 6" in
diameter, no odor/sheen, moist.

SILT (ML), brown, low to moderate plastic, 5%
sand, 5% rounded gravels up to 2.5" in diameter,
moderate petroleum odor, no sheen, damp, fill
material.

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

34.42
34.19 - 34.42
9.19 - 34.19
0 - 9.19

13 - 34.42
1 - 13
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
25', 0.010" slotting

Flat sump
14 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 641.85
GROUND SURFACE ELEVATION: 642.17
COORDINATES: 153375.5679
COORDINATES: 1771666.283

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 04-12-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 40' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU621

MW22-40

203

94MUDSTONE, dark blackish brown, soft, friable,
planar fracturing, waxy, clay rich, moderate odor,
no sheen, Chumstick Formation at 35'
bgs.

205

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

34.42
34.19 - 34.42
9.19 - 34.19
0 - 9.19

13 - 34.42
1 - 13
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
25', 0.010" slotting

Flat sump
14 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug



510 Allen Street
Kelso, WA 98626

Phone: 360-703-6079

WELL/BORING NUMBER

(USCS Classification, Depth Interval, Color, Grain Size,
Plasticity, Shapes, Mineral  Composition, Density or
Consistency, Moisture,  Odor, Geological Interpretation)

DESCRIPTION
WELL

DETAILS
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SAMPLE
ID

BOREHOLE/WELL
CONSTRUCTION DETAILS

CASING ELEVATION: 655.91
GROUND SURFACE ELEVATION: 657.23
COORDINATES: 152838.0396
COORDINATES: 1771848.193

PROJECT NAME: Coleman Oil - Wenatchee
PROJECT NUMBER: 2017-074
PROJECT LOCATION: Wenatchee, WA
LOGGED BY: C. Daschel
REVIEWED BY: C. Hultgren
DATE: 03-29-18

P
ID

LOCATION MAP

N

BOTTOM OF BORING AT 25' B.G.S.

DRILLING CONTRACTOR: Budinger
DRILLING METHOD: Sonic
BOREHOLE DIAMETER: 6"
SAMPLING METHOD: Continuous
START CARD NUMBER: BIU608

MW23-12

0.3

20.5

5.6

0.3

0.0

70.6

Rock stuck in core barrel, no recovery.

GRAVELLY SILT (ML), brown (7.5YR 5/2), low
plasticity, 25% subrounded gravels up to 2", 10%
fine sand, very faint petroleum odor, no sheen,
damp.
GRAVEL (GP), gray, broken granitic cobbles with
10% silty matrix occupying space between
cobbles, faint odor, moist.
GRAVELLY SILT (ML), brown (7.5YR 5/2), low
plasticity, 25% subrounded gravels up to 2" in
diameter, 10% fine sand, very faint odor, no sheen,
damp.
GRAVELLY SAND (SP), grayish green (7.5G 5/2),
25% rounded gravels less than 1" in diameter,
faint petroluem odor, moist.
SILT (ML), grayish green (7.5G 5/2), low plasticity,
35% fine sand, trace rounded gravels up to 3/4",
sandy interbeds with locally stronger petroluem
odor, damp.
NOTE: Light gray soil staining, faint, degraded
petroleum odor at 12' bgs. Chumstick
Formation at 14' bgs.
MUDSTONE, dark gray (7.5YR, 6/4), moderately
cemented, slightly planar fracture, trace fine sand
interbeds, no odor/sheen, dry.
SANDSTONE, gray (10YR 5/3), medium grained
sand, weakly cemented, friable, abundant
muscovite, local thin silty interbeds.

MW23-05

MW23-08

MW23-22 0.0

Borehole:
Sump:
Screen:
Casing:
Backfill:
Sand Pack:
Bentonite:
Concrete:
Stabilizers:

WELL CONSTRUCTION
Depths (feet bgs)

22.36
22.13 - 22.36
7.13 - 22.13
0 - 7.13

6 - 22.36
1 - 6
0 - 1
Yes

MATERIALS USED
Casing:
Well Screen:
End Cap:
Sand Pack:
Bentonite:
Concrete:
Monument:
Well Cap:
Other:

4" PVC
15', 0.010" slotting

Flat sump
10 50lbs bag

4 50lbs bag
1 50lbs bag

Flush
Locking J-plug

LEGEND:

FILTER PACK

BENTONITE

CEMENT GROUT

CUTTINGS/BACKFILL

WATER LEVEL DURING DRILLING

























































































































































































































































































































































































































































































































































































































































































































































TO:

FROM: 

DATE:

SUBJECT:

HydroCon 
TOC Site No.

Sampling Event 
Type:

Laboratory Work
Order:

Number of 
Samples:

Final Report 
Date & Time:

Analysis & Method

Gasoline Range Hydrocarbon (NWTPH-Gx)
Diesel Range Hydrocarbon without Silica Gel (NWTPH-Dx) 
Diesel Range Organics with Silica Gel (NWTPH-DxSG) 
Volatile Organic Compounds (EPA 8260C)
BETX (8021B)
Dissolved Lead (200.8)
Sulfate (300.0)
Other – Percent solids

Data Package Completeness:

EDD to Hardcopy Verification:

Data package did not include a formal case narrative form.  Data package included a cover letter; no issues 
were noted.

An EDD was not provided.

Craig Hultgren, HydroCon

Manon Tanner-Dave

May 30, 2018 (revised September 11, 2018)

Laboratory Validation Report

2017-048

Soil Sampling 22

April 11, 2018
A8D0007



Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

All holding times and sample receipt were acceptable.

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:

The TPH-Gx surrogate recovery for samples MW23-08, MW23-22, and MW13-10 could not be accurately 
quantified due to interference from co-eluting organic compounds present in the sample extract.  Surrogate 
recoveries from the BTEX analysis were evaluated and found to be within control limits; no qualifiers applied 
to the results.



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

MS/MSD Percent 
Recovery

Control 
Limits

RPD Associated 
Samples

Comments/Qualifiers

Compound MS MSD
MW99-15 (8040363-MS1)

Acetone 86 -- 36-164% --

MW14-05
MW14-10
MW14-15
MW99-15

The daily continuing 
calibration verification %R for 
acetone associated with 
8040363-MS1 (MW99-15) 
failed the ±20% criteria listed 
in EPA 8260C by -1%.  The 
result was reported by the lab 
as an estimated value.  
Associated samples were 
non-detect for acetone and 
results were qualified as 
estimated (UJ-Cc).

1,1,2-Trichloroethane 154 -- 78-121% -- The MS %R was above the control 
limit.  All results were non-detect; no 
qualifier applied to the results.

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

LCS/LCSD Percent 
Recovery

Control Limits RPD Associated 
Samples

Comments/Qualifiers

Compound LCS LCSD
LCS (8040363-BS1)

Acetone 79 -- 80-120% -- MW14-05
MW14-10
MW14-15
MW99-15

The LCS %R was below the 
control limits; all associated 
results were non-detect and 
qualified as estimated (UJ-
LCS).

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with 
the exceptions noted below:

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria, with the exceptions noted below:

The NWTPH-Gx laboratory duplicate associated with sample HC02-22 had an RPD outside of the control 
limit (30%) at 34%.  Since the sample result and the duplicate results were both <5x the MRL and their 
absolute difference was <2x the MRL, no qualifiers were applied to the results.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with the 
exceptions noted below:



Method Blank:

Field Duplicate(s):

Analyte
Parent Sample Duplicate Sample

RPD Comments/QualifiersMW14-15 MW99-15
Diesel 447 328 30.7
Oil Non detect Non detect Not calculated
GRO 465 787 51.4 Different dilution factors 

– RPD not applicable.
n-Butylbenzene 0.151 0.258 52.3 Different dilution factors 

– RPD not applicable.
4-Isopropyltoluene 0.0728 Non detect Not calculated
n-Propylbenzene 0.0525 Non detect Not calculated
% Solids 88.5 90.1 1.8

Target Analyte List:

Reporting Limits (MDL and MRL):

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.

Relative percent differences (RPDs) between parent and field duplicate samples were acceptable.

Parent/field duplicate samples = MW14-15 and MW99-15.

RPDs between GRO and n-Butylbenzene were >50%.  However, each sample had different dilution factors 
which caused the RPD outlier to be not applicable.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.

Select VOC analytes had elevated MRLs to account for interference from co-eluting organic compounds 
present in the sample.  All associated results were non-detect. 



Reported Results:

Lab Validation Assessment

All reported results are acceptable, with the exceptions noted below:

Laboratory qualifiers for NWTPH-Dx, -Gx:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks in 
the quantitation range that are not representative of the fuel pattern reported.

o J-Other qualify affected results.
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.

o J-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.

o J-Chrom qualify affected results.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.

o J-Other qualify affected results.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

o J-Other qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  Data were qualified matrix interference, 
compound identification issues, and/or LCS/CCV recoveries.  No data were rejected and completeness was 
100 percent.  All results are usable for their intended purpose.   



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks 
in the quantitation range that are not representative of the fuel pattern reported.
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Cc = Calibration (continuing).
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
LCS = Laboratory control sample recovery.
Other = Other, described in data validation report.



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name
Result
Value

Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code(s)

HC01-10 A8D0007-02 NWTPH-Dx Diesel 4680 mg/kg F-13 J Chrom

HC01-22 A8D0007-04 NWTPH-Dx Diesel 104 mg/kg F-13, F-15 J Chrom, Other

HC01-22 A8D0007-04 NWTPH-Dx Oil 80.3 mg/kg F-03, F-16 J Other

HC01-34 A8D0007-05 NWTPH-Dx Diesel 38.6 mg/kg F-13 J Chrom

HC02-22 A8D0007-08 NWTPH-Dx Diesel 26.6 mg/kg F-13 J Chrom

MW23-05 A8D0007-09 NWTPH-Dx Diesel 29.7 mg/kg F-13 J Chrom

MW23-08 A8D0007-10 NWTPH-Dx Diesel 586 mg/kg F-11, F-15 J Other

MW23-08 A8D0007-10 NWTPH-Dx Oil 112 mg/kg F-16 J Other

MW23-12 A8D0007-11 NWTPH-Dx Diesel 63.3 mg/kg F-11 J Other

MW13-5 A8D0007-13 NWTPH-Dx Diesel 1700 mg/kg F-15 J Other

MW13-5 A8D0007-13 NWTPH-Dx Oil 5310 mg/kg F-16 J Other

MW13-10 A8D0007-14 NWTPH-Dx Diesel 2290 mg/kg F-13 J Chrom

MW13-21 A8D0007-16 NWTPH-Dx Diesel 90.9 mg/kg F-13, F-15 J Chrom, Other

MW13-21 A8D0007-16 NWTPH-Dx Oil 209 mg/kg F-03, F-16 J Other

MW14-10 A8D0007-20 NWTPH-Dx Diesel 50.2 mg/kg F-13 J Chrom

MW14-15 A8D0007-21 NWTPH-Dx Diesel 447 mg/kg F-13 J Chrom

MW99-15 A8D0007-22 NWTPH-Dx Diesel 328 mg/kg F-13 J Chrom

MW14-05 A8D0007-19 EPA 8260C Acetone <0.948 mg/kg UJ Cc, LCS



Sample ID Laboratory ID Method Parameter Name
Result
Value

Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code(s)

MW14-10 A8D0007-20 EPA 8260C Acetone <0.971 mg/kg UJ Cc, LCS

MW14-15 A8D0007-21 EPA 8260C Acetone <1.02 mg/kg UJ Cc, LCS

MW99-15 A8D0007-22 EPA 8260C Acetone <4.06 mg/kg UJ Cc, LCS
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Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

Parent Sample
%R %R (8260B)

Comments/Qualifiers
Compound

Control Limits 50-150% 80-120%
MW19-18

4-Bromofluorobenzene (Surr) 295% 101% TPH-Gx surrogate recovery cannot be accurately 
quantified due to interference from co-eluting organic 
compounds present in the sample extract.  See 
8260B results for accurate surrogate recovery.  No 
qualifiers applied to the results.

All holding times and sample receipt were acceptable, with the exceptions noted below:

Discrepancies were noted on the cooler receipt form that the collection times for samples MW17-30 and 
MW19-30 were different on the jars than what was noted on the chain of custody form.  No impact to data 
quality.

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

MS/MSD Percent Recovery Control 
Limits RPD

Associated 
Samples Comments/QualifiersCompound MS MSD

MW3S-15 (8040599-MS1)
Acetone 125% NA 36-164% NA

MW14-25
MW3S-15

Daily CCV recovery for this 
analyte failed the ±20% 
criteria listed in EPA 8260C 
by -14.1%.  The results are 
reported as estimated values; 
UJ-Cc qualify results.

Acrylonitrile 139% NA 65-134% NA Sample results were non-
detect; no qualifiers applied 
to the results.

2-Butanone (MEK) 125% NA 51-148% NA Daily CCV recovery for this 
analyte failed the ±20% 
criteria listed in EPA 8260C 
by -7.7%.  The results are 
reported as estimated values; 
UJ-Cc qualify results.

Dichlorodifluoromethane 94% NA 29-149% NA Daily CCV recovery for this 
analyte failed the ±20% 
criteria listed in EPA 8260C 
by -2.9%.  The results are 
reported as estimated values; 
UJ-Cc qualify results.

Associated Laboratory Duplicate:

Parent Sample
RPD Comments/QualifiersCompound

Control Limit 30%
MW17-25 (Batch 8040591)

NWTPH-Gx 33% J-REP qualify result in the parent and duplicate samples.Ethylbenzene 45%

Laboratory Control Sample/Laboratory Control Sample Duplicates:

LCS/LCSD Percent Recovery Control 
Limits RPD

Associated 
Samples Comments/QualifiersCompound LCS LCSD

LCS (8040599-BS1)
Acetone 66% NA

80-120%

NA

MW14-25
MW3S-15

Daily CCV/LCS 
recovery was below
the ±20% criteria 
listed in EPA 8260C; 
all associated results 
were non-detect and 
qualified as estimated 
(UJ-LCS).

2-Butanone (MEK) 72% NA NA
Dichlorodifluoromethane 77% NA NA

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with 
the exceptions noted below:

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria, with the exceptions noted below:

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with the 
exceptions noted below:



Method Blank:

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.



Field Duplicate(s):

Target Analyte List:

Reporting Limits (MDL and MRL):

Not applicable.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.

Select VOC analytes had elevated MRLs to account for interference from co-eluting organic compounds 
present in the sample.  All associated results were non-detect.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for NWTPH-Dx, -Gx:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks in 
the quantitation range that are not representative of the fuel pattern reported.

o J-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.

o J-Chrom qualify affected results.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.

o J-Other qualify affected results.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

o J-Other qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  Data were qualified matrix interference, 
compound identification issues, and/or LCS/CCV recoveries.  No data were rejected and completeness was 
100 percent.  All results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks 
in the quantitation range that are not representative of the fuel pattern reported.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-15) Results for diesel are estimated due to overlap from the reported oil result.
(F-16) Results for oil are estimated due to overlap from the reported diesel result.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Cc = Calibration (continuing).
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
LCS = Laboratory control sample recovery.
Other = Other, described in data validation report.
REP = Precision (all replicates).



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name
Result
Value

Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

MW12-20 A8D0237-04 NWTPH-Dx Diesel 42.5 mg/kg F-13, F-15 J Chrom, Other

MW12-20 A8D0237-04 NWTPH-Dx Oil 66.7 mg/kg F-03, F-16 J Other

MW17-17 A8D0237-12 NWTPH-Dx Diesel 1650 mg/kg F-13, F-15 J Chrom, Other

MW17-17 A8D0237-12 NWTPH-Dx Oil 740 mg/kg F-16 J Other

MW19-18 A8D0237-17 NWTPH-Dx Diesel 2010 mg/kg F-13 J Chrom

MW19-30 A8D0237-19 NWTPH-Dx Diesel 167 mg/kg F-13, F-15 J Chrom, Other

MW19-30 A8D0237-19 NWTPH-Dx Oil 284 mg/kg F-03, F-16 J Other

MW17-25 A8D0237-14 NWTPH-Gx GRO 76.8 mg/kg J REP

MW17-25 8040591-DUP2 NWTPH-Gx GRO 107 mg/kg J REP

MW17-25 A8D0237-14 BTEX Ethylbenzene 0.0398 mg/kg J REP

MW17-25 8040591-DUP2 BTEX Ethylbenzene 0.0631 mg/kg J REP

MW14-25 A8D0237-01 EPA 8260C Acetone <0.794 mg/kg UJ Cc, LCS

MW14-25 A8D0237-01 EPA 8260C 2-Butanone (MEK) <0.397 mg/kg UJ Cc, LCS

MW14-25 A8D0237-01 EPA 8260C Dichlorodifluoromethane <0.0794 mg/kg UJ Cc, LCS

MW3S-15 A8D0237-06 EPA 8260C Acetone <0.910 mg/kg UJ Cc, LCS

MW3S-15 A8D0237-06 EPA 8260C 2-Butanone (MEK) <2.27 mg/kg UJ Cc, LCS

MW3S-15 A8D0237-06 EPA 8260C Dichlorodifluoromethane <0.0910 mg/kg UJ Cc, LCS
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Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

Parent Sample
%R %R (8260B)

Comments/Qualifiers
Compound

Control Limits 50-150% 80-120%
SL03-05 (A8D0535-03)

4-Bromofluorobenzene (Surr) 165% 99% TPH-Gx surrogate recovery cannot be accurately 
quantified due to interference from co-eluting organic 
compounds present in the sample extract.  See 
8260B results for accurate surrogate recovery.  No 
qualifiers applied to the results.

All holding times and sample receipt were acceptable.

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:

The TPH-Dx surrogate recoveries for samples SL01-0.5, SL02-0.5, SL03-0.5, and SL04-0.5 were not 
available due to sample dilution required from high analyte concentration and/or matrix interference; results 
were qualified as estimated (J/UJ-Mi).  



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

Method Blank:

Not applicable.

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.



Field Duplicate(s):

Target Analyte List:

Reporting Limits (MDL and MRL):

Not applicable.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for NWTPH-Dx:
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.

o J-Chrom qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  Data were qualified due to matrix 
interference and/or compound identification issues.  No data were rejected and completeness was 100 
percent.  All results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(S-01) Surrogate recovery for this sample is not available due to sample dilution required from high 
analyte concentration and/or matrix interference.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
Mi = Matrix interference.



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name Result Value
Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

SL01-0.5 A8D0535-01 NWTPH-Dx Diesel 39400 mg/kg F-13, S-01 J Chrom, Mi

SL02-0.5 A8D0535-02 NWTPH-Dx Diesel 30400 mg/kg F-13, S-01 J Chrom, Mi

SL03-0.5 A8D0535-03 NWTPH-Dx Diesel 21400 mg/kg F-13, S-01 J Chrom, Mi

SL04-0.5 A8D0535-04 NWTPH-Dx Diesel 18100 mg/kg F-13, S-01 J Chrom, Mi

SL01-0.5 A8D0535-01 NWTPH-Dx Oil <2350 mg/kg S-01 UJ Mi

SL02-0.5 A8D0535-02 NWTPH-Dx Oil <2570 mg/kg S-01 UJ Mi

SL03-0.5 A8D0535-03 NWTPH-Dx Oil <2240 mg/kg S-01 UJ Mi

SL04-0.5 A8D0535-04 NWTPH-Dx Oil <2310 mg/kg S-01 UJ Mi
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Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

Parent Sample
%R %R (8260B)

Comments/Qualifiers
Compound

Control Limits 50-150% 80-120%
MW22-40 (A8D0538-19)

4-Bromofluorobenzene (Surr) 178% 108% TPH-Gx surrogate recovery cannot be accurately 
quantified due to interference from co-eluting organic 
compounds present in the sample extract.  See 
8260B results for accurate surrogate recovery.  No 
qualifiers applied to the results.

All holding times and sample receipt were acceptable, with the exceptions noted below:

The 4oz jar for sample MW15-10 was broken in the lab; 3/4 of the volume was salvaged.

Discrepancies were noted in the cooler receipt form that the collection date for sample MW21-25 and the 
collection time for sample MW18-35 were different on the jars and VOAs than what was noted on the chain 
of custody form.  

Di i t d th l i t f th t th ll ti ti f l MW17 30 d

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:

The TPH-Dx surrogate recovery for sample MW22-30 is not available due to sample dilution required from 
high analyte concentration and/or matrix interference; results were qualified as estimated (J/UJ-Mi).



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Associated Laboratory Duplicate:

Parent Sample
RPD Comments/QualifiersCompound

Control Limit 30%
MW22-40 (8040912-DUP1)

NWTPH-Gx 150% J-REP qualify result in the parent and duplicate samples.
Benzene 39% Parent sample result >5x RL, duplicate sample result <5x 

RL.  Absolute difference <2x RL; no qualifiers applied to the 
results.

Toluene 46% Parent and duplicate sample results <5x RL.  Absolute 
difference <2x RL; no qualifiers applied to the results.

Ethylbenzene 33% Parent and duplicate sample results <5x RL.  Absolute 
difference <2x RL; no qualifiers applied to the results.

Xylenes, total 47% Parent sample results >5x RL, duplicate sample result <5x 
RL.  Absolute difference >2x RL; J-REP qualify results.

Laboratory Control Sample/Laboratory Control Sample Duplicates:

Method Blank:

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria, with the exceptions noted below:

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.





Field Duplicate(s):

Target Analyte List:

Reporting Limits (MDL and MRL):

Relative percent differences (RPDs) between parent and field duplicate samples were acceptable.

Parent/field duplicate samples = MW20-23.5 and MW100-23.5.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for NWTPH-Dx:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.

o J-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.

o J-Chrom qualify affected results.
(F-24) The chromatographic pattern does not resemble the fuel standard used for quantitation. The Diesel 
result represents carbon range C12 to C24.

o J-Chrom qualify affected results.
(S-01) Surrogate recovery for this sample is not available due to sample dilution required from high analyte 
concentration and/or matrix interference.

o J/UJ-Mi qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  Data were qualified due to surrogate 
recoveries and/or laboratory duplicate RPDs.  No data were rejected and completeness was 100 percent.  All 
results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-24) The chromatographic pattern does not resemble the fuel standard used for quantitation. The 
Diesel result represents carbon range C12 to C24.
(S-01) Surrogate recovery for this sample is not available due to sample dilution required from high 
analyte concentration and/or matrix interference.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
Mi = Matrix interference.
Other = Other, described in data validation report.
REP = Precision (all replicates).



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name Result Value
Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

MW21-25 A8D0538-02 NWTPH-Dx Diesel 47.2 mg/kg F-11 J Other

MW20-23.5 A8D0538-05 NWTPH-Dx Diesel 72.9 mg/kg F-13 J Chrom

MW22-30 A8D0538-18 NWTPH-Dx Diesel 45700 mg/kg F-13, S-01 J Mi

MW22-40 A8D0538-19 NWTPH-Dx Diesel 52.5 mg/kg F-24 J Chrom

MW22-30 A8D0538-18 NWTPH-Dx Oil <8160 mg/kg S-01 UJ Mi

MW22-40 A8D0538-19 NWTPH-Gx GRO 248 mg/kg J REP

MW22-40 8040912-DUP1 NWTPH-Gx GRO 35.7 mg/kg J REP

MW22-40 A8D0538-19 EPA 8260C Xylenes, total 0.696 mg/kg J REP

MW22-40 8040912-DUP1 EPA 8260C Xylenes, total 0.430 mg/kg J REP
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Diesel Range Organics with Silica Gel (NWTPH-DxSG) 
Volatile Organic Compounds (EPA 8260C)
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Sulfate (300.0)
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Data Package Completeness:

EDD to Hardcopy Verification:
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Craig Hultgren, HydroCon

Manon Tanner-Dave
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Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

All holding times and sample receipt were acceptable.

All surrogate percent recoveries (%R) were within laboratory limits.



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

MS/MSD Percent 
Recovery

Control Limits RPD Associated 
Samples

Comments/Qualifiers

Compound MS MSD
MW09-W (8041230-MS1)

Bromomethane 78% -- 53-141% --

MW3S-W

Daily CCV recovery for this 
analyte failed the ±20% 
criteria listed in EPA 
8260C/8270D by -5%.  The 
results are reported as 
estimated values (UJ-Cc).

Chloromethane 25% -- 50-139% --

MW21-W (8041255-MS1)

Bromomethane 214% -- 53-141% --

MW14-W
MW17-W

Daily CCV recovery for this 
analyte failed the ±20% 
criteria listed in EPA 
8260C/8270D by +75%.  The 
results are reported as 
estimated values (UJ-Cc).

Trichlorofluoromethane 165% -- 50-139% --

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

LCS/LCSD Percent 
Recovery

Control Limits RPD Associated 
Samples

Comments/Qualifiers

Compound LCS LCSD
LCS (8041230-BS1)

All associated results were 
non-detect and qualified as 
estimated (UJ-LCS).

Bromomethane 75% -- 80-120% -- MW3S-WChloromethane 75% -- --
LCS (8041255-BS1)

Bromomethane 195% -- 80-120% -- MW14-W
MW17-WTrichlorofluoromethane 140% -- --

LCS (8041230-BS1)

Bromomethane 77% -- 80-120% -- MW102-WChloromethane 72% -- --

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with 
the exceptions noted below:

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria, with the 
exceptions noted below:



Method Blank:

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.



Field Duplicate(s):

Analyte
Parent Sample Duplicate Sample

RPD Comments/QualifiersMW17-W MW102-W
Diesel 1630 1650 1.2
Oil ND ND Not calculated
GRO 2800 2650 5.5
Benzene 1.23 1.21 1.6
n-Butylbenzene 1.54 1.98 25
sec-Butylbenzene 1.71 2.15 22.8
Ethylbenzene 1.62 1.69 4.2
Isopropylbenzene 3.43 3.74 8.6
Naphthalene 4.72 6.02 24.2
n-Propylbenzene 6.48 7.22 10.8
1,2,4-Trimethylbenzene 20.5 22.5 9.3
1,3,5-Trimethylbenzene 2.21 2.47 11.1
m,p-Xylene 6.38 6.57 2.9
o-Xylene 1.28 1.58 21

Analyte
Parent Sample Duplicate Sample

RPD Comments/QualifiersMW22-W MW103-W
Diesel 4690 4490 4.3
Oil ND ND Not calculated
GRO 6960 6940 0.3
Benzene 118 122 3.3
Toluene 28.8 31.4 8.6
Ethylbenzene 102 109 6.6
Xylenes, total 196 223 12.9
Anthracene 8.48 8.98 5.7
Benz(a)anthracene 0.284 0.294 3.5
Chrysene 0.243 0.25 2.8
Dibenzofuran 8.55 8.15 4.8
Fluoranthene 3.2 3.25 1.6
Fluorene 36.7 33.7 8.5
Phenanthrene 36.6 41.4 12.3
Pyrene 4.3 4.47 3.9
Acenaphthene 113 105 7.3
1-Methylnaphthalene 298 274 8.4
2-Methylnaphthalene 210 200 4.9
Naphthalene 692 681 1.6

Target Analyte List:

Relative percent differences (RPDs) between parent and field duplicate samples were acceptable.

All requested analytes were present.



Reporting Limits (MDL and MRL):

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.

Select VOC and PAH analytes had elevated MRLs to account for interference from co-eluting organic 
compounds present in the sample.  All associated results were non-detect.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for PAHs:
(M-02) Due to matrix interference, this analyte cannot be accurately quantified.  The reported result is 
estimated.

o J/UJ-Mi qualify affected results.
(M-05) Estimated result.  Peak separation for structural isomers is insufficient for accurate quantification.

o J/UJ-Other qualify affected results.
(Q-22) Due to limited sample volume or hold time restraints, the NWTPH-Dx extract was used for the 8270 
SIM PAH analysis.  Therefore no PAH surrogates and/or Batch QC results are available.  Results are 
estimated values.

o J/UJ-SSR qualify affected results.
(R-02) The reporting limit for this analyte has been raised to account for interference from coeluting organic 
compounds present in the sample.

o J/UJ-Mi qualify affected results.

Laboratory qualifiers for NWTPH-Dx:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.

o J/UJ-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation. 

o J/UJ-Chrom qualify affected results.
(F-20) Result for Diesel is estimated due to overlap from Gasoline Range Organics or other VOCs.

o J/UJ-Mi qualify affected results.

Laboratory qualifiers for BTEX:
(M-02) Due to matrix interference, this analyte cannot be accurately quantified.  The reported result is 
estimated.

o J/UJ-Mi qualify affected results.

Analytical results are usable to meet the project objectives.

Note: All PAH results were qualified as estimated due to limited sample volume.  The NWTPH-Dx extract was 
used for the PAH analysis; therefore, no PAH surrogates and/or Batch QC are available.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  Data were qualified due to matrix 
interference, compound identification issues, and/or LCS/CCV recoveries.  No data were rejected and 
completeness was 100 percent.  All results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-20) Result for Diesel is estimated due to overlap from Gasoline Range Organics or other VOCs.
(M-02) Due to matrix interference, this analyte cannot be accurately quantified.  The reported result is 
estimated.
(M-05) Estimated result.  Peak separation for structural isomers is insufficient for accurate 
quantification.
(Q-22) Due to limited sample volume or hold time restraints, the NWTPH-Dx extract was used for the 
8270 SIM PAH analysis.  Therefore no PAH surrogates and/or Batch QC results are available.  Results 
are estimated values.
(R-02) The reporting limit for this analyte has been raised to account for interference from coeluting 
organic compounds present in the sample.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Cc = Calibration (continuing).
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
LCS = Laboraotry control sample recovery.
Mi = Matrix interference.
Other = Other, described in data validation report.
SSR = Surrogate spike/labeled compound recovery.



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name Result
Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

MW1S-W A8D0907-01 NWTPH-Dx Diesel <187 g/L F-11 UJ Other

MW3S-W A8D0907-03 NWTPH-Dx Diesel <187 g/L F-11 UJ Other

MW06-W A8D0907-06 NWTPH-Dx Diesel 1620 g/L F-13 J Chrom

MW07-W A8D0907-07 NWTPH-Dx Diesel 435 g/L F-11 J Other

MW08-W A8D0907-08 NWTPH-Dx Diesel 1300 g/L F-13 J Chrom

MW09-W A8D0907-09 NWTPH-Dx Diesel 2620 g/L F-13 J Chrom

MW10-W A8D0907-10 NWTPH-Dx Diesel 1500 g/L F-13 J Chrom

MW11-W A8D0907-11 NWTPH-Dx Diesel 1140 g/L F-13 J Chrom

MW13-W A8D0907-13 NWTPH-Dx Diesel 1790 g/L F-11, F-20 J Other, Mi

MW14-W A8D0907-14 NWTPH-Dx Diesel 900 g/L F-11, F-20 J Other, Mi

MW16-W A8D0907-15 NWTPH-Dx Diesel 330 g/L F-11 J Other

MW17-W A8D0907-16 NWTPH-Dx Diesel 1630 g/L F-13, F-20 J Chrom, Mi

MW19-W A8D0907-17 NWTPH-Dx Diesel 979 g/L F-13 J Chrom

MW20-W A8D0907-18 NWTPH-Dx Diesel 1320 g/L F-13 J Chrom

MW21-W A8D0907-19 NWTPH-Dx Diesel 965 g/L F-13 J Chrom

MW22-W A8D0907-20 NWTPH-Dx Diesel 4690 g/L F-13 J Chrom

MW23-W A8D0907-21 NWTPH-Dx Diesel 419 g/L F-11 J Other

BH01-W A8D0907-22 NWTPH-Dx Diesel 1390 g/L F-13 J Chrom

BH02-W A8D0907-23 NWTPH-Dx Diesel 9360 g/L F-13 J Chrom

BH03-W A8D0907-24 NWTPH-Dx Diesel 1130 g/L F-13 J Chrom



MW102-W A8D0907-26 NWTPH-Dx Diesel 1650 g/L F-13 J Chrom

MW103-W A8D0907-27 NWTPH-Dx Diesel 4490 g/L F-13 J Chrom

MW17-W A8D0907-16 EPA 8260C n-Butylbenzene 1.54 g/L M-02 J Mi

MW102-W A8D0907-26 EPA 8260C n-Butylbenzene 1.98 g/L M-02 J Mi

MW3S-W A8D0907-03 EPA 8260C Bromomethane <5.00 g/L UJ LCS, Cc

MW3S-W A8D0907-03 EPA 8260C Chloromethane <5.00 g/L UJ LCS, Cc

MW14-W A8D0907-14 EPA 8260C Bromomethane <5.00 g/L UJ LCS, Cc

MW14-W A8D0907-14 EPA 8260C Trichlorofluoromethane <2.00 g/L UJ LCS, Cc

MW17-W A8D0907-16 EPA 8260C Bromomethane <5.00 g/L UJ LCS, Cc

MW17-W A8D0907-16 EPA 8260C Trichlorofluoromethane <2.00 g/L UJ LCS, Cc

MW102-W A8D0907-26 EPA 8260C Bromomethane <5.00 g/L UJ LCS

MW102-W A8D0907-26 EPA 8260C Chloromethane <5.00 g/L UJ LCS

MW21-W A8D0907-19 EPA 8270D SIM Acenaphthene 0.193 g/L Q-22 J SSR

MW21-W A8D0907-19 EPA 8270D SIM Acenaphthylene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Anthracene 0.145 g/L Q-22 J SSR

MW21-W A8D0907-19 EPA 8270D SIM Benz(a)anthracene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Benzo(a)pyrene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Benzo(b)fluoranthene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Benzo(k)fluoranthene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Benzo(g,h,i)perylene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Chrysene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Dibenz(a,h)anthracene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Dibenzofuran 0.103 g/L Q-22 J SSR

MW21-W A8D0907-19 EPA 8270D SIM Fluoranthene <0.0935 g/L Q-22 UJ SSR



MW21-W A8D0907-19 EPA 8270D SIM Fluorene 0.144 g/L Q-22 J SSR

MW21-W A8D0907-19 EPA 8270D SIM Indeno(1,2,3-cd)pyrene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM 1-Methylnaphthalene 1.48 g/L Q-22 J SSR

MW21-W A8D0907-19 EPA 8270D SIM 2-Methylnaphthalene 0.494 g/L Q-22 J SSR

MW21-W A8D0907-19 EPA 8270D SIM Naphthalene 1.16 g/L Q-22, M-02 J SSR, Mi

MW21-W A8D0907-19 EPA 8270D SIM Phenanthrene <0.0935 g/L Q-22 UJ SSR

MW21-W A8D0907-19 EPA 8270D SIM Pyrene <0.0935 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Acenaphthylene <12.3 g/L Q-22, R-02 UJ SSR, Mi

MW22-W A8D0907-20 EPA 8270D SIM Anthracene 8.48 g/L Q-22 J SSR

MW22-W A8D0907-20 EPA 8270D SIM Benz(a)anthracene 0.284 g/L Q-22, M-05 J SSR, Other

MW22-W A8D0907-20 EPA 8270D SIM Benzo(a)pyrene <0.0943 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Benzo(b)fluoranthene <0.0943 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Benzo(k)fluoranthene <0.0943 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Benzo(g,h,i)perylene <0.0943 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Chrysene 0.243 g/L Q-22, M-05 J SSR, Other

MW22-W A8D0907-20 EPA 8270D SIM Dibenz(a,h)anthracene <0.0943 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Dibenzofuran 8.55 g/L Q-22 J SSR

MW22-W A8D0907-20 EPA 8270D SIM Fluoranthene 3.20 g/L Q-22 J SSR

MW22-W A8D0907-20 EPA 8270D SIM Fluorene 36.7 g/L Q-22 J SSR

MW22-W A8D0907-20 EPA 8270D SIM Indeno(1,2,3-cd)pyrene <0.0943 g/L Q-22 UJ SSR

MW22-W A8D0907-20 EPA 8270D SIM Phenanthrene 36.6 g/L Q-22 J SSR

MW22-W A8D0907-20 EPA 8270D SIM Pyrene 4.30 g/L Q-22 J SSR

MW22-W A8D0907-20RE1 EPA 8270D SIM Acenaphthene 113 g/L Q-22 J SSR

MW22-W A8D0907-20RE1 EPA 8270D SIM 1-Methylnaphthalene 298 g/L Q-22 J SSR



MW22-W A8D0907-20RE1 EPA 8270D SIM 2-Methylnaphthalene 210 g/L Q-22 J SSR

MW22-W A8D0907-20RE1 EPA 8270D SIM Naphthalene 692 g/L Q-22 J SSR

MW103-W A8D0907-27 EPA 8270D SIM Acenaphthylene <11.6 g/L Q-22, R-02 UJ SSR, Mi

MW103-W A8D0907-27 EPA 8270D SIM Anthracene 8.98 g/L Q-22 J SSR

MW103-W A8D0907-27 EPA 8270D SIM Benz(a)anthracene 0.294 g/L Q-22, M-05 J SSR, Other

MW103-W A8D0907-27 EPA 8270D SIM Benzo(a)pyrene <0.0943 g/L Q-22 UJ SSR

MW103-W A8D0907-27 EPA 8270D SIM Benzo(b)fluoranthene <0.0943 g/L Q-22 UJ SSR

MW103-W A8D0907-27 EPA 8270D SIM Benzo(k)fluoranthene <0.0943 g/L Q-22 UJ SSR

MW103-W A8D0907-27 EPA 8270D SIM Benzo(g,h,i)perylene <0.0943 g/L Q-22 UJ SSR

MW103-W A8D0907-27 EPA 8270D SIM Chrysene 0.250 g/L Q-22, M-05 J SSR, Other

MW103-W A8D0907-27 EPA 8270D SIM Dibenz(a,h)anthracene <0.0943 g/L Q-22 UJ SSR

MW103-W A8D0907-27 EPA 8270D SIM Dibenzofuran 8.15 g/L Q-22 J SSR

MW103-W A8D0907-27 EPA 8270D SIM Fluoranthene 3.25 g/L Q-22 J SSR

MW103-W A8D0907-27 EPA 8270D SIM Fluorene 33.7 g/L Q-22 J SSR

MW103-W A8D0907-27 EPA 8270D SIM Indeno(1,2,3-cd)pyrene <0.0943 g/L Q-22 UJ SSR

MW103-W A8D0907-27 EPA 8270D SIM Pyrene 4.47 g/L Q-22 J SSR

MW103-W A8D0907-27RE1 EPA 8270D SIM Acenaphthene 105 g/L Q-22 J SSR

MW103-W A8D0907-27RE1 EPA 8270D SIM 1-Methylnaphthalene 274 g/L Q-22 J SSR

MW103-W A8D0907-27RE1 EPA 8270D SIM 2-Methylnaphthalene 200 g/L Q-22 J SSR

MW103-W A8D0907-27RE1 EPA 8270D SIM Naphthalene 681 g/L Q-22 J SSR

MW103-W A8D0907-27RE1 EPA 8270D SIM Phenanthrene 41.4 g/L Q-22 J SSR
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Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

All holding times and sample receipt were acceptable, with the exceptions noted below:

Discrepancies were noted in the cooler receipt form that the sample IDs on the sample jars and their 
associated VOAs were different.

All surrogate percent recoveries (%R) were within laboratory limits.



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

Method Blank:

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria, with the exceptions noted below:

The Oil laboratory duplicate associated with sample SS01-13.97cm had an RPD outside of the control limit 
(30%) at 50%.  The lab noted that the sample was non-homogenous; no qualifiers were applied to the 
results.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes.



Field Duplicate(s):

Target Analyte List:

Reporting Limits (MDL and MRL):

Not applicable.

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:

Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for NWTPH-Dx:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks in 
the quantitation range that are not representative of the fuel pattern reported.

o J/UJ-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.

o J/UJ-Chrom qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  Data were qualified due to compound 
identification and/or matrix interference issues.  No data were rejected and completeness was 100 percent.  
All results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-03) The result for this hydrocarbon range is elevated due to the presence of individual analyte peaks 
in the quantitation range that are not representative of the fuel pattern reported.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.

Validation qualifiers:
(J) The result is an estimated quantity.

Reason codes:
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
Other = Other, described in data validation report.



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name Result
Result
Units

Laboratory
Qualifier

Validator
Qualifier

Reason 
Code

SS01-13.97cm A8D0914-01 NWTPH-Dx Diesel 848 mg/kg F-13 J Chrom

SS01-13.97cm A8D0914-01 NWTPH-Dx Oil 392 mg/kg F-03 J Other

SS02-11.75cm A8D0914-02 NWTPH-Dx Diesel 473 mg/kg F-13 J Chrom

SS02-11.75cm A8D0914-02 NWTPH-Dx Oil 175 mg/kg F-03 J Other

SS03-13.97cm A8D0914-03 NWTPH-Dx Diesel 207 mg/kg F-13 J Chrom

SS03-13.97cm A8D0914-03 NWTPH-Dx Oil 147 mg/kg F-03 J Other

SS01-13.97cm A8D0914-01 NWTPH-Dx Diesel w/ Acid/Silica Gel Cleanup 947 mg/kg F-13 J Chrom

SS02-11.75cm A8D0914-02 NWTPH-Dx Diesel w/ Acid/Silica Gel Cleanup 526 mg/kg F-13 J Chrom

SS03-13.97cm A8D0914-03 NWTPH-Dx Diesel w/ Acid/Silica Gel Cleanup 238 mg/kg F-13 J Chrom
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  12232 SW Garden Place     •     Tigard, Oregon 97223     •     (206) 852-9663 

 
 
August 1, 2018 
 
Craig Hultgren 
HydroCon LLC 
314 W 15th Street, Suite 300 
Vancouver, WA  98660 
 
Dear Mr. Hultgren:  
 
Included are the results from the characterization of the product sample MW22-Product for 
your Coleman Oil Wenatchee, #2017-074 project.  The sample was submitted in good 
condition to Apex Forensics on April 14, 2018.  The sample was assigned work order number 
A8D0623 and placed in a refrigerator maintained at 4°C until removed for sample processing.  
The focus of this investigation was to provide identification and characterization of the 
sample using the American Society for Testing and Materials (ASTM) Method D2887-14.  
 
The ASTM Method 2887-14 was completed in order to determine the boiling range and 
chemical composition of the material present in the sample MW22-Product.  An aliquot of the 
sample was diluted with carbon disulfide and analyzed using an Agilent 6890 Gas 
Chromatograph (GC) fitted with a Flame Ionization Detector (FID).  The GC/FID trace 
generated for the sample is enclosed.  GC/FID traces of the method blank associated with the 
analytical batch as well as reference standards are also provided.   
 
The GC/FID traces of the sample yielded detailed information on the boiling range and 
general chemical composition of the material that elutes under the ASTM Method 2887-14 
GC/FID conditions between 36°C and 545°C. A detailed summary characterizing the material 
identified in the sample MW22-Product is enclosed.   
 
It was requested that we review the GC/FID trace generated in order to evaluate whether R-
99 (biodiesel) was present in the sample MW22-Product.  Comparison of the GC/FID trace 
generated for a standard of R-99 provided by Coleman Oil shows that R-99 was not present in 
the sample MW22-Product.  Based on the GC/FID trace generated, the material present in 
the sample MW22-Product is indicative of coal tar or a coal tar-based material. 
 
Please contact us if additional consultation is needed by our firm in the interpretation of the 
analytical results provided or if you would like to arrange for long term storage of the  
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samples.  We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions.   

Respectfully, 

 
Kurt Johnson, Senior Chemist 
Director of Forensic Services 
Apex Laboratories, LLC 

Enclosures 
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Date of Report:  08/01/18 
Date Received:  04/14/18 
Project:  Coleman Oil Wenatchee, #2017-074, A8D0623 
Date Extracted:  04/24/18 
Date Analyzed:  04/24/18 
 

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
MW22-Product The GC trace using the flame ionization detector (FID)  
A8D0623-01 showed the presence of medium to high boiling compounds.  The  

patterns displayed by these peaks are indicative of coal tar or a coal 
tar based material.   
 
The medium to high boiling compounds appear as an irregular 
pattern of peaks on top of a slight hump or unresolved complex 
mixture (UCM).  This material elutes from approximately n-C10 to 
n-C40.  This correlates with a temperature range of approximately 
174 C to 522 C.  Within this range, abundant peaks are present 
which are indicative of polycyclic aromatic hydrocarbons (PAHs).   
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   

 







ASTM D2887-14

Product Sample:  MW22 Product (A8D0623-01)

Date Analyzed:  April 24, 2018
Hydrocon LLC - Coleman Wenatchee
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ASTM D2887-14

ASTM Reference Sample:  2887 Alk A

Date Analyzed:  April 24, 2018
Hydrocon LLC - Coleman Wenatchee
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ASTM D2887-14

ASTM Reference Sample:  2887 Gas/Oil A

Date Analyzed:  April 24, 2018
Hydrocon LLC - Coleman Wenatchee
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ASTM D2887-14

QC Sample:  Method Blank

Date Analyzed:  April 24, 2018
Hydrocon LLC - Coleman Wenatchee
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APPENDIX A - Table 749-1











To determine if a site qualifies for exclusion, the site is evaluated against four exclusions listed 
below.  The Coleman Oil Site in Wenatchee does not qualify for exclusion as summarized 
below: 



A).

A).



A).













A




	colemanSri
	2017-074_F10.pdf
	Sheets and Views
	CS A-A' 2018


	2017-074_F11.pdf
	Sheets and Views
	CS B-B' 2018



	Coleman SRI R3 Appdencies - Final



